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Despite the availability of primary prevention through Human Papillomavirus (HPV)vaccination,
cervical cancer remains one of the leading causes of cancer-related deaths among women
worldwide. And imposes an enormous global public health burden most notably for those living
in low- or middle-income countries. Objective: To determine the diagnostic accuracy of VIA in
diagnosing cervical canceras compared to conventional methods. Methods: Thisretrospective
study analyzed a cohort of women who underwent VIA screening for cervical cancer at
Divisional Headquarters Teaching Hospital. The sample included 1,200 women aged 25-65 who
had not been screened for cervical cancer in the previous three years. VIA screening followed
WHO-recommended procedures, with presumptive diagnoses made through naked eye
examination based on WHO guidelines for low-resource settings. Data was entered and
analyzed by SPSS 25.0. Results: Among 1,200 women screened for cervical abnormalities using
VIA, 280 tested positive(23.3%). The highest VIA-positive rates were in the 45-54 age group (112
positives), followed by the 35-44 group (70 positives). The diagnosticaccuracy of VIA for cervical
abnormalities shows high sensitivity (89.34%)and specificity (96.23%). VIA's positive predictive
value was 85.83%, while the negative predictive value was 97.25%, indicating reliable detection
of true positives and negatives. Conclusions: VIA was an accurate, affordable screening tool
with a high level of sensitivity and specificity in detecting cervical precancerous lesions,
particularly for low-resource settings. These results highlight the effectiveness of VIA
screeningacrossage groups, with higher detectionratesinwomenover 35.

INTRODUCTION

The primary prevention with Human Papillomavirus (HPV)
vaccination, cervical cancer is still one of the leading
causes of death from any type in women worldwide and
imposes an enormous global public health burden most
notably for those living in low- or middle-income countries
[1].Infact, theincidence and mortality rates due to cervical
cancer are grossly higher in Low- and Middle-Income
Countries (LMICs). Because of poor access to cost-
effective preventive measures viz. screening services
supplemented with effective treatment options [2].
Cervical cancer is the second most frequent type in this
region that has been affecting 5,008 women confirmed
annually with cervical cancer and causing 3,197 deaths
each year as per reported data. The high prevalence of

cervical cancer in Pakistan leads to a large burden, thus
necessitating improved prevention and early detection
strategies [3, 4]. Cervical cancer represents as a major
public health issue in India, with 134420 cases per annum
and responsible for 72825 deaths [5]. The World Health
Organization WHO recognizes the urgent requirement of
simple inexpensive methods for screening and these can
be utilized in resource-poor countries to decrease cervical
cancer burden globally [6]. There are several methods and
one of them is Visual Inspection with Acetic Acid (VIA)
which has been recognized as a cost-effective method in
low-resources settings [7-9]. This exam consists in the
application of acetic acid onto the cervix, temporarily
highlighting regions which a priori seem to indicate
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abnormal areas suggestive for precancerous or cancerous
alterations what can actually be visually accessed [10, 11].
The VIAtestinginvolves the application of 3-5% acetic acid
to the cervix, which makes premalignant or malignant
lesions appear white — these can be seen with a doctor's
naked eye [12]. VIA is referred as a primary screen for
cervical cancer by the WHO in LMIC and plays an important
role to be used with "screen-and-treat" that encourages
same day treatment after positive VIA screening, thereby
increasing likelihood patient are not lost on follow-up [13].
These assays are especially useful when recognized
advanced screening technologies like the Pap smears or
HPV DNA testing might not be possible due to financial and
logistical issues [14]. Literature have shown that VIA is a
cost-effective and very sensitive screening method for
cervical lesions to be used as the basis of large-scale
monitoring programs in low-resource settings [15]. The
challenges facing the proper implementation of this
successfully working VIA-based screening program
include proper training of healthcare providers, ensuring
quality control, and overcoming cultural and other
logistical barriers to take up screening[16]. Nevertheless,
VIA remains one of the cornerstones of cervical cancer
prevention strategies in LMICs, where many countries
worldwide integrate it into their national public health
programs.

The study was conducted to determine the diagnostic
accuracy of VIAin diagnosing cervical cancer as compared
toconventional methods.

METHODS

It was a retrospective study on the prevention and control
of cervical cancer, with a particular emphasis on the
sensitivity of VIA as a screening modality. The study was
carried out at the Divisional Headquarters Teaching
Hospital, Mirpur, Azad Kashmir, Pakistan after taking
ethical approval from Mohtarma Benazir Bhutto Shaheed
Medical College Mirpur(Ref.No.66/Academic Block Trauma
Center/Surgery). Presumptive diagnosis of cervical cancer
by naked eye examination according to guidelines set by
the WHO, particularly in low-resource settings where
facilities for higher-level screening tests such as Pap
smear and testing for HPV were unavailable, was the basis
on which the study was performed. The study collected
follow up data of females from January 1, 2012, to
December 31, 2022, uninterruptedly for a period of ten
continuous years. The population included women aged
25-65 years presenting to the hospital for routine cervical
cancer screening. These were selected using a non-
probability consecutive sampling technique. Cochran
formula was used to calculate sample size by taking margin
of error(e) 0.05, an estimated proportion of population (p)
0.5, population of 20,000, and Z(a/2) score from the Z table
at 95% confidence interval which was 1.96 and 20% drop
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out rate. The total sample included 1200 women. The
inclusion criteria had been the specification of the age
stated above and those who had never undergone cervical
cancer screening in the last three years. Women with a
known history of cervical cancer, previous hysterectomy,
or active vaginal infection were excluded from the study.
VIA screening was done using the procedure
recommended by WHO[17]. During the performance of the
procedure, the cervix was swabbed with 3-5% acetic acid,
and after one minute, it was observed visually for
appearance of the acetowhite lesions that indicate
possible precancerous changes or cervical cancer. The
screening was performed by trained health professionals
who had undergone previous training in VIA. All data were
thoroughly screened and cleaned prior to analysis to
ensureaccuracy. Thisprocessincludedidentifyingmissing
data and addressing participants lost to follow-up. To
account for potential attrition, a 20% dropout rate was
incorporated, ensuring the study sample remained
representative of the target population. It was a
retrospective collection of data regarding the
demographic information (like age, marital status, socio-
economic status) VIA screening results, and follow-up
diagnostic procedures such as colposcopy and biopsy from
the hospital records. These diagnostic procedures, namely
colposcopy and biopsy, were also conducted on all cases to
further confirm the presence of either CIN or cervical
cancer. The main outcome measures were diagnostic
precision of VIA, expressed through its sensitivity,
specificity, PPV, and NPV regarding precancerous lesions
and cervical cancer. Sensitivity was the proportion of true
positives-women with histologically confirmed CIN or
cancer-out of all women who tested positive on VIA.
Specificity was calculated as the proportion of true
negatives-women without CIN or cancer-among allwomen
who tested negative on VIA. The PPV was the proportion of
true positives among all women testing positive, whereas
NPV was the proportion of true negatives among allwomen
testing negative. Data were cleaned, entered, and analyzed
using SPSS version 24.0. The chi-square test was
conducted to determine the difference in cervical cancer
incidence among VIA-positive and VIA-negative groups.
Sensitivity, specificity, PPV, and NPV of VIA were
computed. The p-values < 0.05 were considered
significant. After taking the ethical approval from
Institutional Review Board of Divisional Headquarters
Teaching Hospital, Mirpur. No patient consent to review the
patients' data was required since this study followed a
retrospective analysis. However, in order to keep the
patient confidentiality, all of the datawere anonymized.

RESULTS

Mean age of the women screened was 43.7 8.6 years. The
sample consists of 1,200 participants, with 889 (74.2%)
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being married and 311 (25.8%) not married. Regarding
socioeconomic status, the majority of participants were
classified as poor, with 665 (55.4%) falling into this
category. Asmaller proportion of participants had a middle
socioeconomic status 348 (29.0%), while 187 (15.5%)
participants were classified as having a high
socioeconomic status(Table1).

Table 1: Demographic and Screening Characteristics of VIA Study
Sample

Variables o
Mean + SD/ N (%)
Age (Years) 43.7+8.6
Marital Status

Yes 899(74.1%)

No 311(25.9%)

Socioeconomic Status*

Poor 665(55.4%)
Middle 348(29.0%)
High 187(15.5%)

*Socioeconomic status was calculated by individual's
monthly householdincome

Thefigure1,comparedthe diagnostic outcomes of cervical
cancer screening using Visual Inspection with Acetic Acid
(VIA)and colposcopy. Of the 1,200 women screened by VIA,
280(23.3%) turned out to be positive for precancerous or
cancerous lesions. All patients who tested positive on VIA
were subsequently followed up and underwent colposcopy
and biopsy for confirmation. VIA detected 23.3% of cases
as positive and 76.6 % as negative, while colposcopy
identified only 18.10% of cases as positive and 81.90% as
negative. This suggests a significant discrepancy between
the two methods, with VIA identifying a higher proportion
of positive cases, potentially indicating its higher
sensitivity comparedto colposcopy(Figurel).

Diagnosis of Patients

EVIA Clonoscopy

90% 81.90%
80% 7%
70%
60%
50%
40%
30% 23%
18.10%

20%
10%

0%

Positive Negative

Figure 1: Diagnostic Outcomes of Cervical Cancer
Screening using Visual Inspection with Acetic Acid (VIA)
and Colposcopy

Among 1,200 women screened for cervical abnormalities
using VIA, 280 tested positive (23.3%). The proportion of
VIA-positive cases increased with age, with the highest
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number of positives(112)inthe 45-54 age group, followed by
70inthe 35-44 age group. Notably, despite screening fewer
women in the 55-65 age group, 50 VIA positives were
identified, suggestingahigher prevalence of abnormalities
in older women. The number of biopsies conducted closely
followed the VIA-positive results. The 35-44 and 45-54 age
groups had a high rate of follow-up biopsies (68 and 77,
respectively), with nearly all VIA-positive women in these
groups undergoing further evaluation. In contrast, the 25-
34 and 55-65 age groups had lower biopsy rates (38 and 35,
respectively), though still proportionally significant. These
findings indicate that the VIA screening method identified
a substantial number of potential abnormalities across all
age groups, with follow-up biopsies further confirming the
need for medical evaluation, particularly among women
aged 35-54(Table 2).

Table 2: Comparison of Age Group with VIA Positivity, and
Colposcopy-Guided Biopsy Results

Age Group Women VIA

Colposcopy-Guided

(Years) Screened PositivesN(%)  Biopsies N(%) pValue
25-34 300 48(17.1%) 38(17.4%)
35-44 400 70(25.0%) 68(31.1%)
45-54 350 112(40.0%) 77(35.3%) 0.000
55-65 150 50(17.8%) 35(16.0%)
Total 1200 280 218

From 2012 to 2022, there was general trend showing
fluctuation in both screening and confirmed cases.
Notably, the year 2017 recorded the highest number of both
VIA positive (45) and colonoscopy positive (37) results.
Similarly, 2016, 2018, and 2020 had relatively higher
numbers of both metrics, indicatingincreased detection or
participationinthose years. Conversely, the lowest figures
were observed in 2022, where VIA positive cases dropped
to 12, with colonoscopy-confirmed positives at just 7. This
decreasing trend in the last two years (2021 and 2022) may
indicate reduced screening or fewer confirmed cases.
(Figure2).

Year Wise Distribution

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

@=g==V]A positive Clonoscopy Positive
Figure 2: Year-wise distribution of positive cases
Out of the 1200 women screened, 280had a positive result

on VIA, with 218 of those confirmed as true positives by
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biopsy, and 62 classified as false positives. In contrast, 920
women had anegative resulton VIA, of which 844 were true
negatives confirmed by biopsy, and 36 were false
negatives. The diagnostic accuracy of VIA for cervical
abnormalities shows high sensitivity (85.8%) and
specificity (93.4%). VIA's positive predictive value was
77.8%, while the negative predictive value was 96.1%,
indicating reliable detection of true positives and
negatives(Table 3).

Table 3: Diagnostic Accuracy of VIA and Colonoscopy Guided
Biopsy

Variables Result

Total Women Screened 1,200
VIA Positive Cases 280
True Positives (confirmed by biopsy) 218
False Positives 62
VIA Negative Cases 920
True Negatives (confirmed by biopsy) 844
False Negatives 36
Diagnostic Accuracy Metrics
Sensitivity 85.8%
Specificity 93.4%
Positive Predictive Value (PPV) 77.8%
Negative Predictive Value (NPV) 96.1%

DISCUSSION

The present study has furnished useful information
regarding the performance of VIA as a screening modality
for cervical cancer, especially in resource-poor
environments. It was observed that VIA may be a good
detection method for precancerous and cancerous lesions
as it showed sensitivity (89.34%) and specificity (96.23%).
These findings suggest that VIA represents a good initial
screening method when facilities for Pap smears or HPV
testing were not available due to resource constraints.
Recent studies confirm the utility of VIA in screening,
demonstrating its high accuracy and cost-effectiveness,
with added value coming from new techniques like artificial
intelligence enhancing detection [18]. The results of
current study were supported by the literature available on
cervical cancer screening in developing countries. One
study reported the usefulness of VIA as a low-cost and
easily implementable approach for early detection of
cervical lesions, especially in areas where cytological
screening approaches were not available [19]. In current
study it was demonstrated that however VIA detected
23.3% of cases as positive and 76.6 % as negative.
However, these findings were comparable with a cohort
study which reported that the true positive rate by VIA was
21% and false positive as 5%. These trends show that the
VIA was reliable and cost-effective tool for the detection of
cervical cancer in low resource settings [20]. Moreover,
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positive predictive value was 85.83%, while the negative
predictive value was 97.25%. Showed further assurance
that VIA was reliable in correctly identifying those women
who need further diagnostic evaluation, such as
colposcopy and biopsy. These findings agree with other
studies also reporting similarly high diagnostic validity for
VIA in ruling out, as well as in detecting, precancerous
lesions. Another study that was conducted found that
positive predictive value, negative predictive value and
diagnostic accuracy of Pap smear in diagnosis of cervical
carcinoma were 84.15%, 81.94% and 83.12% respectively.
The study finally concluded that VIA has a greater
sensitivity and accuracy than that of Pap smear [21]. The
age distribution of the confirmed lesions in the study
showed that from the age group 45-65 years, the incidence
of cervical lesions was higher compared to the age group
25-44 years. This agrees with other studies reporting
increased risk of cervical cancer in older women probably
due to accumulation of exposure to risk factors over time
[22]. The strong association of age with the diagnosis of
lesions, represented by a p-value of less than 0.05, points
outthattargetedscreeningstrategiesshouldbe prioritized
for older women because the risk of cervical cancer
increases with age. A systematic review of VIA found a
sensitivity of 71.8%, specificity of 79.4%, positive
predictive value of 16.7%, and negative predictive value of
99.0%. According to a study, VIA was more sensitive than
Pap smear and was also easy, safe, cheap and needs little
training making it possible for primary health care workers
to perform. Owing to its high sensitivity and NPV, VIA was
suggested as an effective substitute for screening women
with precancerous cervical lesions. As compared to
conventional cytology, VIA has the superior sensitivity and
NPV, qualities that will make it a reliable and appropriate
cervical cancer screening method especially in resource-
poor countries [23]. However, this study has limitations
also, the main limitation the type of study design, which
was retrospective in nature which leads selection bias in
the samples if data from hospital records were solely
depended on, and a nonrandomized form of sampling may
weakenthe generalization of results. The study did not take
into consideration the variation that may occur due to
differences in skill levels among health providers
performing VIA. Another limitation of the study was to
comparingtheresultsof VIAand colposcopy guided biopsy.
However, we consider it necessary to mention that other
screening methods, including HPV testing and Pap smear,
must be addressed in future studies for more in-depth
evaluation of screening techniques. The study had these
limitations, yet it offers extensive evidence for the
application of VIA as a screening tool in resource-
constrainedsettings.
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CONCLUSIONS

This investigation demonstrated that VIA was a valid
method of detection of precancerous and cancerous
lesions with considerable diagnostic accuracy, especially
inresource-poor settings. There was a higherincidence of
cervical lesions in women aged between 45 to 65 years,
indicating the necessity of targeted screening in older
women. The study thus supports VIA to continue being
used in cervical cancer prevention strategies, despite its
limitations, to supplement the lack of advanced screening
technologiesintheseareas.
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